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(71) We, L'OREAL, a French Body 
Corporate, of 14, Rue Royale, Paris Seme, 
FtmcQj do hereby declare the invention, for 
wbldx we pray t2iat a patent may be granted 
to us, and the method by vMdi it is to be 
performed, to be pardculajdy described in 
and by the following statement: — 

It is known that certain lipids possess the 
property of forming, in the presence of water, 
mesomoriJiic phases, the state of order of 
vMdi is intermediate between the crystalline 
state and the liquid state. Of those lipids 
which give rise to mesomorf^c phases, some 
have already been stated to be able to swell 
in aqueous solution to form spherules dis- 
persed in the aqueous .Tnrdfnm, tiiese spherules 
consistiDtg of muld-molecular layers, prefer^ 
ably bi-molecular layers, having an approxi- 
mate thickness of 30 to 100 A (see;, in particu- 
lar, 4he article by Bang^zam, Standish and 
Watkins, J, MoL Biol^ 13, 238 (1965). 

I£therto it has only been possible to obtain 
lipid spherules consisting of concentdc layers 
by using lipids containing an ionic hydro- 
philic group and a lipophilic group, and the 
processes of preparation whidi have been des- 
cribed generally produce spherules having a 
mean diameter of less than 1,000 A. The 
process for obtaining these spherules consists 
of producing a disf^rsion, of which the dis- 
perse phase contains the lipid substance cap- 
able forming the spherules, and of sub- 
jecting this dispersion to a treatment with 
ultrasoiucs; to produce the dispersion 
whidi is subject^ to ultrasonics, it is 
possible first to produce, by evapora- 
tion on a wall surface, a thin film - of 
the lipid substance to be dispersed, then 
(secondly) to bring the continuous jdiase of 
die dispenicHi which is to be produced into 
contact with the wall surface thus coated, 
and finally (thirdly) to agitate the system so 
as to obtain the dispersion which is to be 
subjected to ultrasomcs. In another process, 
described in French Patent Application 



2,221,122, it is possible, in order to obtain 
the dispersion to be subjected to ultrasonics, 
to add tiie lipid intend^ to form the walls 
of spherules to an aqueous phase and 
to heat the mixture gently and agitate it 
vigorously by vibration. The sj^ierules con- 
sisting dt concentric layers which are thus 
(Stained, and whidi have a anayimniTTi dia- 
meter of dx>izt 1,000 A, are in general called 
liposomes. 

It has already been proposed to utilise die 
liposomes to endose aqueous soludons con- 
taining acdve substances, in die aqueous com- 
partments contained between the double layers 
of lipid, and thus to protect the encapsulated 
substances from die exterior (see, in particu- 
lar, the artide by Sessa and Weismann, J. 
lipid Res., 9, 310 (1968) and die artide by 
Magee and Miller, Nature, VoL 235 (1972)). 
Since the liposomes can have varying sizes 
bdow 1,000 A, it is possible to vary their 
ability to penetrate into die human body, and 
this has made it possible to envisage numer- 
ous pharmaceutical uses, all the more so since 
their external dectrical charge can make it 
possible to sdect die site where they will 
become fixed (Biochem J. (1971), 124 p, 58 
P). However, as far as cosmetics are con- 
cerned, the use ci spherules of diameter less 
than 1,000 A can be disadvantageous because 
of the risk of penetration <tf die products 
diron^ the skin. It is thus dear that at least 
for this type of application it would be desir- 
able to be able to produce splierules with 
concentric lipid layers, which have a dia- 
meter greater than 1,000 A. 

Furtiiermore, the currentiy known pro- 
cesses for obtaining liposomes containing 
active substances' between their concentric 
L'pid layers sirffer from consider^le disadvan- 
tages. In the first places the active substance 
introduced into the continuous j^ase of the 
dispersion vMch is subjec t ed u^gasonics, 
is only encapsulated to a very smS^extent 
between the lipid layers of the liposomes, be- 
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cause a very small part of the continuous 
phase of the dispersion finds itself trapped 
between the said layers. When it is desired to 
isolate the encapsulation liposomes ft is 
5 necessary to pass the dispersicm, which has 
been subjected to ultrasonics, over a separat- 
ing column of the "Sephadex" (Registered 
Trade Mark) type, in which case the lipo- 
somes are obtainad in the form of an extremely 

10 dilute dispersion. As a result^ on the one 
hand, it is not possible in practice to obtain 
a fai^ concentration of liposomes and, on the 
other hand, the active substance is only en- 
capsulated to a very low degree and is lost 

15 when duting the separating coltmm withoiff 
it being possible in practice to recover it in 
a simple manner, ihm resulting in a large in- 
crease in the cost price of the active substances 
f ncapsulated in the lipos(»nes. It is thus 

20 desirable to have available a process for the 
manufacture of spherules with ccmcentric 
layers vMch makes it possible to obtain a dis- 
persion haying a hi^ concentration <rf 
spherules with a consequent reduction in the 

25 loss of the product to be enca|>sulatexl between 
the layers of the spherules. 

Pmally, the processes of manufacture of 
liposomes which have been described hither- 
to mention that it is only possible to use ccr- 

30 tain well-defined categories of lipids: in die 
art quoted above, the use of pho^^olipids,' of 
lipids containing an i(HUC faydrophilic group 
and a lipophiKc group, and of unsaturated 
fccty aci(k has been menxioned. 

35 The object of the present invention is to 
provide a process for c^taining an aqueous 
dispersion of ^herules of diameter less dian 

^ or greater than 1,000 A at hi^ concentrar 
tions, die said spherules being capable <tf en- 

40 capsulating active substances, with a high 
aicapsulation yield. In diis spedficatioQ) die 
word "encapsulate" is used to ixxiicate that 
diere is an aqueous phase present within a 
capsule consisting of lipid spherules. The pro- 

45 cess according to the invention can be applied 
to ionic or non-ionic lipids and thus makes it 
possible to indude non-icmic lipid compounds 
amongst the lipids capable of forming 
spherules. 

50 The present invendon provides a process 
for preparing a dispersion of aqueous-liquid 
containing spherules consisting of ordered 
molecular layers enclosing an aqtieous jAase 
v^di is to be encapsulated^ v^di ccKnphses 

55 bringing into contact at least one liquid lipid 
whidb is dispersible in water and has the 
general f onniila : 

X— Y 

in whidi formula X represents an igdxc or 
60 non-ionic hydrof^iilic group and Y represents 
a lipophilic group, widi an aqueous phase to 
be encapsulated, by the spherules, die lipo- 
philic/hydrophilic balance of.the lipid being 



such that the latter swells in the aqueous 
phase to be encapsulated, so a^ to form a 65 
lamellar [^ase, agitating the mixture to ensure 
nsixing and obtain a lamellar phase, adding 
an aqueous liquid in an amount greater than 
die amount of lamellar phase obtained and 
agitatirig die resulting mixture vigorously for 70 
approximately from 15 minutes to 4 hours, 
generally 15 minutes to 3 hours to obtain 
die dispersion. 

In a preferred en^jodiment, ±e weight ratio 
of the amount of aqueous phase to be encapsu- 7f 
lated to the amount of lipids forming the 
iamellar phase is from 0.1 to 3; the aqueous 
phase to be encapstdated can be water or an 
aqueous sdution of an active produa; the 
weight ratio of the amount of dispersing liquid 8( 
which is added to the amount of lamellar 
phase to be dispersed is 2 to 100; the dis- 
persing liquid and die aqueous phase to be 
encapsulated are preferably isoti)nic (iso- 
osmotic); the dispersing liquid is advantage- 8: 
ously an aqueous solution; the agitation 
carried out as the last stage of the process is 
achieved by means of a vibratory agitator; die 
process is carded out at ambient temperature 
or at a hi^er temperature, if the lipid is solid 9i 
at anriiient temperature; where it is desired 
that the spherules obtained shodd have a 
mean diameter less than 1,000 A, the dis- 
persion of sphmiles can be subjected to a 
treatment vnth ultrasonics. 9 

To form the lamellar phase, it is possible 
to use a single l^id or a mixture of lipids. 
The lipid or %dds, wdiidi are used, contains 
or contain a long lipophilic chain generally 
coir^nising from 12 to 30 carbon atoms, 10 
whidi can be saturated or unsaturated, 
branched or linear; in particular, it is possible 
to dioose oleyl, lanolyl, tetradeqrl, hexadecyl, 
isostearyl, hmyl or sd^lpbenyl chains. If the 
hydrof^Lilic groi^ of die lipid wiiich forms iO 
the lamellar phase is a non-ionic ^roup, it is 
possible to dkoose^ as the hydrc^^c gnnqi, 
for example, a pdyoxyediylenc^ a polygl^cerol 
an oxycdiylenated or non-^xyethyla:iated 
polyol ester or, for example, a polyoxyediylen- 1 1 
ated sorbitol ester. If the hydiophilic group 
of die Upid which forms the larnellar i^iase 
is an ionic group, the hydrc^hilic group 
chosen is advantageously an amphoteric com- 
pound containing two lipophilic chains or an II 
association compound of two long-<diain 
organic ions of opposite signs. The term 
"long-chain^ is intended to mean chains of 
at least 8, preferably 8 to 30 carbon atoms. 
Very satirfactory results have been obtained 12 
by using, as lipids which form the lameDar 
phase, polyglycerol ethers sudi as those which 
are described in French Patents Nos. 
1,477,048 and - 2,091,516 and in French 
Certificate of Additio^4,g&. 1 2 

Tlie aqueous phase vh^Tis diosen for en- . 
capsulation can contain active substances of 
all kinds and in particular substances "Which 
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are of phannaceutical or foodstuff value, or 
substances which are cosmetically acdve. The 
active substances can, for example, be die 
following, where cosmetics are amcemed: 

5 Inducts intended for the care of the skin 
and of the scalp, for example humectants, sudi 
as glycerol, sorbitol, pentaerydiritDl, inositol, 
pynolidone carbozyUc acid and its salts; 
artificial bronzing agents, such as dSiydroxy- 

10 acetone, erythndose, g^yceraldehyde and y-di- 
aldehydes sudi as tartralddiyde (these pro- 
ducts can opticmally be associated with dye- 
stuffs); water-soluble agents for protecting 
against sunburn; antiperspirants, deodorants, 

15 astringents, products having a freshening, 
tonic, cicatrising or keratolytic action, and 
depilatories; toilet waters; extracts of animal 
or vegetable tissues^ such as proteins, poly- 
saccharides and amniotic finM; water-solid>le 

20 dyestuffs, anti-dandruff agents^ anti-sebor- 
rfaodc agents, oxidising agents (bleadiing 
agents) such as l^drogen peroxide;, and re- 
ducing agena such as thio^ycoUic add and 
its salts. The following may be mentioned 

25 as pharma^tical active substances : vitamins, 
hormones, enzymes (for example dismutase 
peroxide)^ vacdnes, anti-inflammatory agents 
(for example hydrocortisone), antibiotics and 
baaericides. 

30 It is dbyicm that lipids capable of scatly 
encapsulating the aqueous phase will be 
diosen in accordance with the active substance 
contained in the aqueous j^iase to be encapsu- 
lated. In order that the lipids wbidt constitute 

35 the lamdlar j^iase should give stable spheniles 
it is necessary that dieie should be diffident 
lateral interaction between the lipid chains 
whi(^, placed side by sid^ constitute the 
strata or layers of the spherules;, that is to say 

40 that the Van der Waals forces between the 
diains should ensure suffident cohesion jof 
^ie layezs. This conditions is g^erally saSs- 
fied in the case of the lipids having die 
characteristics given above. The lipids whidb 

45 can be used in the process accormng to die 
invention belong to die category rf the emulsi- 
fiers of the water-in-oil type. 

The process according to the invention 
makes it poss&le to obtain dispersions of 

50 spherdes which consist of non-ionic lipid 
compomids and which therefore fonn new 
compositions whidi make it pc^sHJe to en- 
capsulate active substances \duch can be used, 
for exan:q>le;, in phannaqr, in nutrition or in 

55 cosmetics. The use of non-ionic compomids 
to form the encapsulating spherules is of not 
ins i gnific ant value where it is desired to avoid 
a situation where the spherules have an elec- 
uically charged external surface. 

60 Accordin^y, the present invention also 
^ provides a dispersion cf spherules comprising 
' ordered moleoilar layers of lipid compounds 
encapsulating an aqueous phase;, the- lipid com- 
. pounds being non-ionic . amphiphiUc com- 

65 pounds having a lipid chain and capable of - 



being dispersed in water, and the spherules 
having a diameter <tf 100 to 50,000 A. 

In a preferred embodiment, the spherules 
of the dispersion according to the invendcm 
contain an aqueous phase to be encapsulated; 70 
the n(»i-ionic lipid compounds have a lipo- 
phiHc/hydrophilic balance sudi that the com- 
pound swells m the aqueous phase to be en- 
capsulated, forming a lamellar phase; the 
hydrophilic groups of the 'non-ionic lipid 75 
compounds are polyoxyetfaylenated groups, 
potyglycerolated groups, oxyethylenaffid or 
non - oxyethylcnated polyol esters and, for 
exan^le, polyozyediylenated sorbitol esters; 
the non-ionic lipid compounds are preferably 80 
chosen from the group consisting of: 

linear or branched pdyglycerol ethers may 
have the formula: 

R-^OCHsCHOHCHa— )o— OH 

or 85 
R-<— OCHaCH— )„— OH 




[:^H 



wherein n is an integer from 1 to 6, R is 
a linear or branched, saturated or unsaturated 
aliphatic diain of 12 to 30 carbon atoms, a 
hydrocartxHi radical derived by the removal 90 
of — OH from a lanoline alcohol^ or a 2 
hydroxyall^l radical derived from long-chain 
or-diols; 

polyoxyethyleneated fatty alcohols; 

oxyethylcnated or non - oxyetiiyleneated 95 
pdyol esters and in particular the esters <^ 
polyoxyethyleneated scobitol^ and 

^ycolipMs of natural or S3aithetic origin, 
for exanq^le die cerebrosides. 

The continuoiis phase of the di^>ersion, 100 
v^ch surrounds the spherules, is an aqueous 
phase; the aqueous |^se generally enc^>su- 
lated in the spherules is an aqueous solution 
of active substance, preferably iso-tanic rela- 
tive to die continuous phase of the dispersion* 105 

Various additives can be associated widi 
the non-ionic lipid compounds for the pur- 
pose of modifying the permeability or die 
surface charge of die spherules. In this con- 
text there may be mention&d the optional 110 
addition of long-chain alcohols and dids, of 
sterols, for example cholesterol, of long-chain 
amines and of their quaternary ammonium 
derivatives, <rf dihydroxyalkylaniines, of poly* 
o^?ediyleneated fatty amines, of esters of 115 
loi^-chain amino-alcohols, of their salts and 
thdr quaternary ammonium derivatives, of 
phosphoric acid esters of fatty alcohols, for 
example sodium dicetyl-phosphate, el ali^l- 
sulimtes, for example sodium cetyl-sulphate, 120 
and of certain polymers, such as ih£ poly- 
peptides and the proteins. 

The present invention also prSvi^^a* dis- 
peision of spherules comprising ordered mole- 
cular layers encapsuUiting or endc^ing an 125 
aqueous phase, these layers consisting of at 
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least one lipid compound of the formula XEY, 
-wherein X denotes an ionic hydrophiL'c group 
and Y a lipophilic group, the liquid being dis- 
persible in water and tfie spherules having a 

5 diameter of 1,000 A to 50,000 A. 

In a prrfcrred embodiment^ the aqueous 
phase to be encapsulated is an aqueous solu- 
tion of an active substance; the active sub- 
stances of the aqueous phase to be encapsu- 

10 latcd are pxxxiucts having a cosmedc action; 
the continuous phases i.e; the liquid in vpfaich 
the sjdierules are dispersed of -die dispersion 
is an aqueous phase; the ratio of the wd^t of 
the spherules relative to the weight of the 

15 continnous phase of the dispersicm is front 
0.01 to 05 and the continuous phase of the 
dispersion is advantageously iso-touic rela- 
tive to the aqueotK phase enc^)5ulated in the 
spherules. 

20 The active substances, which can be en- 
capsulated in the spherules of the two types 
of dispersion defined above, are eztrexz^ 
varied and correspond to those which have 
been indicated earlier for carrying out tiie 

25 process accc»dtng to the invention. As a 
result the compositions can be used in a 
variety of fields and in pardcidar in pharmacy 
and in cosmetics. 

The aqueous dispersions defined above are 

30 of very particular value in cosmetics becatise 
the use of large sree spherules makes it possMe 
to reduce the risk of these preparati<ms pass- 
ing througji the skin* 
It should be noted that die nse of the 

35 aqueous dispersions according to the inven- 
tion in cosnaeiics, Aether dispersions con* 
tainmg non-ionic lipid compotmds or dis- 
^ persions containing ionic lipid compounds 
are concerned, offers a considerable advan- 

40 tage over the well-known use of emulsions. 
In fact, if it is desired to use preparations 
which simtdtaneously contain fatty substances 
and water, it is necessary, in order to ensure 
the stability of the emission, to iise amphi- 

45 philic eoHilsifying compounds to ensure the 
stability of the dispersions. It is known that 
certain emulsrfiers can have a relatively irritant 
effect when they are applied to the skm. It 
has been discovered, in die course of the work 

50 relating to the present invention, that this 
effect of the emulsifiers, for a given chemical 
structure, depends considerably on the form 
in which they are applied. Thus, it has been 
possible to demonstrate tiie fact diat a water/ 

55 oil emulsion composed of 42% of perhydro- 
squalene, 8% of an emulsifier and 50% of 
water is highly irritant whilst an 8% strength 
aqueous dispersion of the same emulsifier has 
an irritation index which is practically neglig- 

60 ible whilst pediydrosqualene is completely 
harmless. {Throughout this specification, per- 
_ centages are .by weight, unless otherwise 
stated. Accordingly, tibere is a synergistic 
irritation effect when an emulsifier and an 

65 oily phase are present. The aqueous disper- 



sions according to the invention make it 
possible to avoid the simultaneous use of 
an emulsifier and an oil, which constitutes 
a considerable advance in the field of cos- 
metics. 70 

It should be noted that it is possible to add 
to the dispersions of spherules according to 
the invention different auxiliary prt>ductS3 the 
object of which is to modify die presenta- 
tion or organolq>tic i»operties of the dis- 75 
persions, such as opadfiers, gelling agents, 
arcmias, petfumes or dyestuffs. 

In general, the value of the dispersions 
according to the invention resides in the fact 
that they make it possible to introduce hydro- 80 
philic sid>stances into an essentially lipophilic 
medium. As a result under these conditions, 
the hydrophilic substances find themselves 
ma^d, resulting in protection against various 
possible agents which cause deterioration, g5 
sudL as oxidising agents, digestive juices and, 
more generally, compounds v^di are reactive 
towards the encs^i^ated substances. The 
penetration and/or fixing of the active sub- 
stances can be varied by varying die size of 90 
the ^obules and their electrical charge. Their 
action can also be varied ({Mrodudng a delay 
effect). Furthermore, the fact tiiat they are 
masked makes it possible to suppress, or 
significantly to alter, their organoleptic pro- 95 
perties, in particular the taste. Finally, the 
lipids used in these preparations in diem- 
selves possess a benefidal effect, for example 
an emollient effect, a lubricating effect, or the 
effect of gk>ssiness. 100 

In or<^ that 'the object of the invention 
shall be better understood, several embodi- 
ments will now be described by way of purely 
illustrative and noa^limiting examples. 

EXAMPLE 1 105 
500 mg of sorbitol trioleate oxyethylene- 
ated with 20 mols <tf ediylene oxide (the pro- 
duct "Tween 85" marketed by Messrs. IQ 
Atlas, "Tween" is a Registered Trade Mark) 
are brou^t into contact with 0335 ml an 1 10 
0.7 M aqueous solution of sorbitol in a 50 ml 
round fiask, and the mixture is homogenised. ^ 
The e^>eriment is carried out at ambient 
temperature. 

Thereafter 3 ml of a 1% strcngdi aqueous 115 
solution of tiie produa known by the Regis- 
tered Trade Mark "Carbopol 934" (a poly- 
acrylic add crosslinked by polyallylsucrose, 
sold by Messrs. "Goodrich^*) are added. The 
fla^ is ii^ced on a shaker and is agitated 120 
vigorously for one hotir. 

The dispetsion obtained is gelled; the dia- 
meter of tiie s[^erules is greater dian 1 
micron. 

EXAMPLE 2 125 
250 mg of oleyl "^^hS3)xyethyleneated 
widi 10 moles of ethylene oxides (the product 
"Brij 96" marketed by Messrs. ICL Adas) and 
250 mg of olcyl alcohol oxycthyjcneated with 
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2 mols of ethylene oxide (the product "Brij 
92" marketed by Messrs. ICI Adas) are inti- 
mately mixed in a 50 ml round flask; the 
mixmre obtained is then brought into contact 
5 witti 1 ml of an 0.S M aqueous solution of 
glycerol, and the whole is homogenised. The 
experiment is carried out at ambient tempera- 
ture. 

Thereafter, 20 ml of an 0.245 M solu- 
10 tion of NaCl, are added. The flask, placed on 
a shaker, is agitated vigorously for 1 hour. 

The dispersion obtained is fluid and milky; 
the diameter of the spherules is about 1 
micron* 

15 EXAMPLE 3 

500 mg of the product of the general 
formula 



40 



45 




wherein R is the alkyl radical of hydrogemted 

20 lanoline alcohols and n has a statistical average 
value of 3^ arc brought into contact with 0220 
ml of a 03 M aqueous solution of penta- 
erythritol in a SO ml round flask, and the 
mixture is homogenised. The experiment is 

25 carried out at ambient temperature. 

4 ml of water are then added. The flask, 
placed on a shaker, is agitated vigorously for 
30 minutes . 

The di^)ersion obtained has a xnill^ appear- 

30 ance; the diameter erf the sj^ierules is greater 
than 1 micron. 

^ EXAMPLE 4 

500 mg of the product of the general 
formula 



35 




wherein R is the tetradecyi radical and n is 
equal to 2, are brou^t into contact with 0.75 
ml (rf an 0.4 M aqueous solution cl sorbitol 
in a 50 ml round flasl^ and the mixture is 
homogenised. The ejq}eriment is carried 
outat40°C 

5 ml of water are then added. The flask, 
placed on a shaker, is agitated vigorously 
for 30 minutes. 

The dispersion obtained is dear after treat- 
ment with ultrasonics; the diameter of die 
spherules is less than 1 micron. 



EXAMPLE 5 
500 mg of the product of the general 
•50 formula 




wherein R is the hexadecyl radical and n is 
equal to 2, are brought into contact with 
0.335 ml of an 03 M aqueous solution cS 
cysteine hydrochloride in a 50 ml round flasli^ 55 
and the mixture is homogenised. The experi- 
ment is carried out at 55*'C 

Thereaftjer, 4.1 ml of an 0.145 M soluticHi 
of KQ are added. The flask, placed on a 
shaker, is agitated vigorously for 3 hours. 60 

The dispersion obtained is practically 
limpid at 55 *Q the diameter of die spherules 
is about 2 microns. On slowly cooling the dis- 
j>prsion to ambient temperature, a white . 
opaque gd is obtained. 65 

A sample of die dispersion taken at 5S''C 
can be dflmed with a solution, whidi may or 
may not 'be iso-osmotic, containing a diicl^ner 
sudi as gums or polymers; a sl^htfy opaque 
solution is obtained, the dilution ratio foemg 70 
chosen in accordance with the appearance of 
the sdution which it is d^ired to (^ytain. 

EXAMPLE 6 
500 mg of the product of the general 
formula 75 




wherein R is the hexad&:yl radical and n is 
equal to 2^ are brought into contact with 10 
ml of an 0.3 M aqueous solution of mediionine 
in a 50 ml round flask placed in a waterbadi 80 
at 5S°C, and the mixtiire is homogenised. . 
Tlie ea^jetimcnt is carried out at 55*C^ 

The flast^ placed <m a shaker, is agitated 
vigorously for 3 hours at SS'^C 

The dispersion obtained is limpid; the 85 
diameter of the sj^erules is about 1 micron* 
By cooling to axnbient temperature, a white 
gel is obtained. 

EXAMPLE 7 
500 mg of die product of the general 90 
formula 



\ CBjOH 

vrtierein R is die aUyl radical ci isostearji 

alcohol and n has a statistical average value 
of 2, are brought into contaa with 5 ml of 95 
water in a 50 ml round flask, and die mix- 
ture is homogenised. The experiment is 
carried out at ancient temperature. 

The flask, placed on a shaker, is agitated 
vigorously for 4 hours. 100 

The dispersion obtained is m^ky; the dia- 
meter of the spherules is about^S €SctOQS. 

The dispersion can be sul^'ected to ultra^ 
sonics in order significantiy to reduce the 
size of the q;>heniles. 1 05 
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EXAMPLE 8 
83,2 mg 200 .umols) of the product of rht 
general formula 



5 wherein R is the alkyl radical of oieyl alcohol 
and n is equal to X are dissolved in 2 ml 
of a mixture of chloroform and methanol (in 
the ratio of 2: 1) in a 50 ml round flask. The 
solvent is evaporated fay means of a rotary 

10 evaporator and the last traces of solvent are 
removed by exposure to the reduced f^-essure 
from a vane pump for one hour. 

10 ml of an 03 M aqueous solution cS 
glucose are brought into contact with the 

15 lipid. The flask, placed im a shaker^ is agi- 
tated vigoroosly for 4 hours. Tlie experiment 
is carrid out at ambient temperature. 

The dispersion is subjected to ultrasonics 
for 20 minutes so as to reduce the diameter 

20 of the spherules to a value of less than 0.5 
micron* The dispersion is then filtered over 
a column of "Sephadex G 50 coarse" gel 
swollen in a 0.145 M soliidon of NaQ, 
. solution obtained is slightiy bluish. 

25 EXAMPLE 9 

58 mg of the product of the general 
formula 

It /oCHj-CH — ^ OH 

^ wherdn R is the 'alkyl radical of isostearyl 

30 alcohol and n is equal to 2, are intimately 
mixed with 58 mg of the product of ^e 
general formula 



50 coarse" gel swollen in an 0.475 M solu- 
tion of O^aCf, KQ). 

EXAMPLE 10 

500 mg ci tetraethylene glycol sn<aiolauryl 
ether are brougjit into contact with 0.4 ml of 55 
ah 0.3 M aqueous soliidon of glucose in a 
50 ml roimd flask, and the mixture is homo- 
^nised* The experiment is carried out at 
ambient temperature. 

5 ml of an 0.145 M solution of KQ arc 60 
then added. 

The flask» placed on a shaker, is agitated 
vigorously for 15 minutes. 

The dispersion obtamed is limpid; the 
diameter of the spherules is about 1 micron. 65 

EXAMPLE 11 
500 mg at the produa of the general 
formula 



wherdn R is the alkyl radical of "isostearyl" 

35 alcohol and n is eqtial to 6, in a 50 round 
flaskj and the mixture obtained is brought into 
contact widi 10 ml of a 1 M aqueous solu- 
tion of ^ucose. Hie experiment is carried 
out at ambient temperature. The flask, placed 

40 on a shaker, is agitated vigorously for 4 hours. 
The dispersion obtained is very fine; the 
spherules have a diameter of ^ut 1 micron. 
Tlie dispersion can be subjeaed to ultra- 
sonics for 30 minutes so as to reduce the 

45 size of the s|^erules to a value of less than 
03 micron. 

The. dispersions which contain either 
spherules of diameter greater than 1 micron 
or spherules of diameter I^s dian 0.5 micron 

50 are filtered over a column of "SejAadex G 



R (^-CH- ^ CB 

wherein R is the hexadecyl radical and n 70 
has a statistical average value of 3, are brought 
into contact with 03 ml xai a solution con- 
taining 50 mg/ml of "Croteine C* (a pro- 
tein <rf molecular we%ht about 10,000^ 
marketed by Messrs. "C5oda**)j m a 50 ml 75 
round flask. 

Hie mixture is homogenised, Tlie experi- 
ment is carried out at 60*C. 

4 ml of an 0.145 M solution of KQ are 
then added. 80 

The flask, placed on a shaker, is agitated 
vigorously for 3 hours. 

The dispersion obtained is limpid; the 
diameter of the spherules is about 1 micron. 
On slow cooling to ambient temperature^ an 85 
opaque white gel is obtained. 

EXAMPLE 12 
300 mg of sphingomyeline are brov^t 
into contact with 0350 ml of an 03 M 
aqueous solution cH glucose in a 50 ml round 90 
flasky and the mixture is h(Hnogenised. The « 
experiment is carried out at ambient tempera- 
ture. 

5 ml of an 0.145 M sdution of NaQ are 
then added. The fiasli^ placed on a shaker, is 95 
agitated vigorously for 2 hours. 

Hie dispersion obtained is milky; the dia- 
meter of the spherules is about 2 microns. 

The dispersion can be subjeaed to ultra- 
scmics for 1 hour so as to reduce the dia- 100 
meter of the spherules. 

EXAMPLE 13 
300 mg of the product, obtained by mole- 
cular distillation, of the g^eral formula 



1Q5 
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wherein R is alkyl radical of oleyl alcohol 
and n is equal to 2, ISO mg of cholesterol 
and SO mg ^ an amine of the general formula 

RCOO(CH2CH20),-CHaCH2]/ 

\ 

5 i^erein RCOO is the copra radical and n 
is a mimber between 2 and 5, are intimately 
mxsed in a 50 ml round flask and the mixture 
obtained is brought into contact widi 0.S 
ml an 03 M aqueous solution of sorbitol; 

10 the whole mixture is then homogenised. The 
e^>etiment is carried out at ambient tempera- 
ture. 

4 ml <^ an 0.145 M solution of KQ are 
then added. 

15 The flasks placed on a shaker, is £^tated 
vigorously for 4 hours. 

The dispersion obtained is opalescent; die 
diameter of the spherules is about 2 microns. 

EXAMPLE 14 
20 425 mg of the product of the general 
formula 



herein R is the all^l radical of oleyl alcohol 
and n is a number equal to 2, and 75 mg of 
25 anamineof tbefollcrwii^foanula 



[ OCSj - CH j -^DCa^CBOB -CB^li^ 

herein R is the oleyl radical and n has a 
statistical average value of 1, are brought 
into contact with 0.5 ml an 03 M aqueous 
30 solution of glucose in a 50 ml round flask, 
and mixture is hompgemsed. The experi- 
ment is carried out at amctbient temperature. 

4 ml of an 0.145 M solution of KCl are 
dien added. 

35 The flask, placed on a shaker, is agitated 
vigorously for 4 hours. 

The dispersion obtained is opaque; &e 
diameter of the spherules is greater than 2 
microns, 

40 The dispersion can be subjected to ultra- 
sonics^ v^ereupon the size of the s^^erules 
becomes less than one micron. 

EXAMPLE 15 
300 mg of sphingomyeline are brought into 
45 contact wixh 0350 ml of an 03 M aqueous 
solution of ascorbic add in a.. 50 ml. round 
flask, and the niixture is homogem'sed. The 



experiment is carried out at ambient 
temperature. 

2,650 ml of an 0.145 M solution of (NaQ, 50 
KCl) are dien added. The flask, placed on a * 
shaker, is agitated vigorously for 4 hours. 

Hie dispersion obtained is milky; the 
diameter of the spherules is about 2 microns. 

If desired, the dispersion can be filtered 55 
over a colunm of "Sephadex G 50 coarse" gel 
swollen in an 0.145 M solution of NaQ. 

EXAMPLE 16 

142 mg of the Na salt of - (tallow- 
alkyl) - N - dodecyl - N - - diethyl- 60 

aminoethyl) - asparagine are dissolved in 2 
ml of a mixture of chlorc^orm and medianol 
(in die ratio <^ 2: 1} in a 50 ml round flask. 
The solvent is evaporated by means of a 
rotary evaporator and the last traces of sol* 65 
vent are then removed by sui^'ecting the pro- 
duct for one hour to the reduced pressure 
produced by a vane pump. 

10 ml of an 03 M aqueous solution of 
glucose are brougiht into contact with the 70 
lipid. 

The flask, placed on a shaker, is agitated 
vigorously for 4 hours. The ^qjeriment is 
carried out at ambient temperature. The 
size of the spherules is dxiut 1 micron. The 75 
dispersion is then filtered over a column of 
"Sephad^ G SO coarse" gd swollen in an 
0.145 M sdudon of KCL 

EXAMPLE 17 
80 mg of the product of the general 80 
formula 



CBjO 



wherein R is the hexadecyl radical and n is 
equal to 2, 10 mg of diolesterol and 10 mg 
of dicetyl i^osphate are dissolved in 2 ml 85 
of a mixture <^ chloroform and anethanol (in 
the rado of 2: 1) in a 50 ml flask. 

The solvent is evaporated by means a 
rotary evaporator and the last traces of solvent 
are removed by exposure to die reduced pres- 90 
sure from a vane pump for 1 hour. 

10 nil of an 0,15 M aqueous solution of 
the sodium salt <^ pyroglutamic add are 
brought into contact with the lipids. The 
flasl^ placed on a shaker, is agitated vigor- 95 
omly for 2 hours on a waterbadi at SS^'C and 
is then cooled gradually until it has returned 
to an^ieflt ten^peraatuie; ^ 

The dispersion is subjected to ultrasonics 
for 1 hour at a temperature which is kept 100 
at near ambient temperature. Tlie dispersion 
is then filtered over a oolxmm of "Sephadex 
G 50 coarse" gel swollen in distilled water. 

The dispersion obtained is-^(^|»d dear 
after treatment with ultrasomcs;"n3ie dia- 105 
meter of the spherules is less than 1 micron. 
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EXAMPLE 18 
240 mg of the product of the general 
formula 




5 wherein R is the alltyl radical of hydrogen- 
ated lanolin alcohols and n has a statistical 
average value of 3, and 60 mg of cholestertd 
are mixed intimately in a 50 ml round flask. 
The mixture obtained is brought into con- 

10 tact widi 0.4 ml of an 0.15 M aqueous solu- 
tion of the sodiimi salt of pyroglutamic add 
and ihc vAiol^ mixture is homogenised. Tlie 
experiment is carried out at 45°C 4.6 ml 
of a 9%, solution of sodium chloride are then 

15 added. 

The flask, placed on a waterbatfa, is agi- 
tated vigorously by means of a shaker for 2 
hours at 4S''C and then vAnist coding 
gradually until it has returned to ambient 

20 temperature. 

The dispersion d>tained is fluui and miUy; 
the diameter of the spherules is greater than 
one micron. 

EXAMPLE 19 
25 200 mg the product i3t the general 
formula 




wherein R is the hexadeq^l radical and n is 
equal to 25 25 mg of cholesterol and 25 mg 

30 xf dicetyl phos|^te are intimately mixed in 
a SO mi roimd flask^'th^ mixture obtained is 
biou^t into amtact vnxh 03 mi of a 10% 
strengdi aqueous solution of tartraldefayde and 
die v^ole mixture is homogenised. The ex- 

35 periment is carried out at 55*C 4.7 ml of an 
0.145 M soludon <^ NaQ are dien added. 

The flast^ placed on a waterbatfa, is agi- 
tated vigorou^y by means <^ a shaker for 
2 hours at 55*C and then vMst cooling 

40 gradually undl it has returned to ambient 
temperature. 

Tlie dispersion obtained is gelled and has 
a slightly bluish. appeararK:e. 
1^ simultaneous application to the skin 

45 of this dispersion <^ niosomes and of an aque- 
ous solution, of the same final concentration) 
of tartraldelwde, makes it possible to assess 
two effects ct the nioscHnes, which significantly 
intensify the colour developed and markedly 

SO improve die resistance cl this colour to wash- 
ing with water and with detergents. 

WHAT WE CLMM IS:— 
1. Process for preparing a dispersion rf 
-aqueous liqtiid-containing spherules, omsist- 
55 .ing of ordered znolecular layers enclosing an 



aqueous pbzse which comprises bringing into 
contact at least one liquid lipid widdi is dis- 
persible in water and has the general formula: 

X— Y 

in which X represents an ionic or non-ionic 60 
hydrophillc group and Y represents a lipo- 
philic groupj with an aqueous phase to be 
encapsdated by the sjdieniles, the lipophilic/ 
hydrophilic balance of the lipid being such 
that the latter swells in the aqueous phase to 65 
be encapsulated so as to form a lamdlar phase, 
agitating the mixture therein to obtain a 
lamdlar f^iase;, adding an aqueous liquid in 
an amount greater than die amotmt of the 
lamellar phase obtained and agitadng the re- 70 
suiting mixture vigorously for approximatdy 
from 15 mmutes to 4 hours to obtain the dis- 
persion. 

2. Process Bccording to claim 1, in which 

the weight ratio of the amount of aqueous 75 
phase to be encapsulated to the anoount 
lipids forming the lamellar phase is from 0.1 
to 3. 

3. Process according to daim 1 or 2> in 
which the aqueous to be encapsulated is 80 
water. 

4. Process according to daim 1 or 2, in 
whidi the aqueous phase to foe encapsulated 
is an aqueous solution. 

5. Process according to any one of daims 85 
1 to 4^ in whidi the weight ratio of the amount 

of liquid dispersing agent to the amount of 
lamellar phase is frons 2 to 100. 

6. Process according to any one dt daims 

1 to 5, in whidi the dispersing liquid and 90 
die aqueous phase to be encapsulated are iso- 
tonic. 

7. Process according to any one of claims 
1 to 7> which is carried out at a temperature 

at least equal to die melting point of the 95 
lipid. 

8. Process according to any one of daims 
1 to 7, in whidi the dispersion <^ spherules 
obtained is subjected to a treatment with 
ultrasonics sudi that the mean diameter of 100 
the spheniles does not exceed 1000 A. 

9. Process according to any one of daims * 
-1 to 8, in which the lipid contains a lipo- . 
phSic chain having from 12 to 30 carbon 
atoms. 105 

10. Process according to daim 9, in vMch 
die lipid contams an oleyl, lanolyl, tetradecyU 
hexadecyl, isostearyl, lauryl or an alfc^lphenyl 

11. Process according to any one of daims HO 
1 to 10; in which the hydrophilic group of the 
lipid is a non-ionic polyoxyediylene, poly- 
glycerol or an oxyethylenated or non- 
oxyethylenated polyol ester group, 

12. Process according to daim 11 in which 1 15 
the hydrophilic group is T^ljS^ethylene. 

13. Process accorc&ig ta any one d daims 

1 to 10 in which the hydrophnic group of the _ 
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lipid is an amphoteric compound containing 
two lipophilic diabs or an association of two 
long-<^ain organic ions of opposite signs. 
14. Process according to any <Mie of claims 
S 1 to 8, in whidi die h'pid is a linear or 
branched polyglycerol ether of formula: 



or 



R— {OCH^CHOHCHj— X.— OH 
R— (— OCHjCH— )n— OH 
in^— OH 



10 wherein n is an integer from 1 to 6 and R 
is a linear or branch^ saturated or unsatur- 
ated aliphatic diain comprising frcMn 12 to 
30 carbon atoms, a hydrocarbon radical de- 
rived by the removal of — OH from a lanolin 

15 alcohol, or a 2-hydroxyalkyl radical of a long- 
chain ^t-diol, 

or a polyozyethylenated fatty alcohol, an 
oxyethylenated or non-oxyethylenated polyol 
ester or a natural or synthetic glycolipid. 

20 IS. Process according to daim 14 in wfaidi 
the lipid is a polyoxyethylenated sorbirol 
ester or a cerebroside. 

16. Process according to daim 11, 14 or 
15 in which the non-Ionic lipid is used in con- 

25 junction with a long-chain alcohol or diol, a 
sterol, a long-diain anune or a quaternary 
ammonium derivative dxeieof, a dihydroxy- 
alkylamine, a pdyozyethylenaisd fatty amine, 
an ester of a long-chain aminoc^.cohol or a 

30 salt or quaternary ammonium derivative there- 
of, a phosphoric add ester of a fatty alcohol, 
an alfcyl-suli^te, a polypeptide or a protein. 

17. Process according to daim 16 in which 
the non-ionic liquid is used in conjunction 

35 with cholesterol, sodium dicetyl*|^os{^te or 
sodimn cetyl-sulphate. 

18. Process according to any one of the 
preceding claims in whidx the aqtieous phase 
to be encapsulated contain at least one cos- 

40 noetic agent which is a humectant, an artifidal 
bronzing agent, erylhrulose, gjycwalddbyde or 
an TKlialddiyd^ a water-s^uble anti-suntnim 
agents an antiperspirant^ a deodorant, an 
astringent, a product having a freshening, 

45 tonic, dcatrising or keratolytic action, a de- 
pilatory, a toilet water, an extract of animal 
or vegetable tissues, a water-scduble dyestufF, 
an and-dandruf agent, an and-seborrhoeic 
agent, an oxidising agent or a reducing agent. 

50 19. Process according to daim 18, in which 
the cosmetic agent is ^ycerol, sorbitol, penta- 
erythritol, inositol, a pyrrolidone^ caiboxylic 
add or a salt thereof, dihydrozyacecone, a 
protein, polysaccharide or aminotic fliud, 

55 hydrogen peroxide or thio^ycc^c add or a 
salt thereof. 

20. Process according to any one oi claims 
1 to 17, in which the aqueous phase to be 
encapsulated contains at least one vitamin, 



hormone, enzyme, vacdne, anti-inflammatofy 60 
agent, antibiotic or bacteridde. 

21. Process according to daim 20 in wtddx 
die aqueous phase to be encapsulated contains 
dismutase pwoxidc or hydrocortisone. 

22. Process according to any one of the 65 
preceding daims in whidi the dispersion con- 
tains at least one opadfier, gelling agent, 
aroma, perfume or dyestuff. 

23. Process according to claim 1 sub- 
stantially as hereinb^ore described. 70 

24. Process according to daim 1 substan- 
tially as described in any one <^ Examples 1 
to 5 and 10 to 19. 

25. A dispersion of aqueous liquid*contain- 

ing spherules whenever prepared by a pro- 75 
cess as daimed in any one of the preceding 
daims. 

26. A dispersion of sjAerules consisting 
essentiaily of ordered molecular layers en- 
dosing an aqueous phases said layer consist- 80 
ing of at least <Hie Upid vdiich is a non-ionic 
amphiphHic compoimd widi a lipid chain, 
whidi can be dispersed in water, the spherules 
having a diameter of from 100 to 50,000 Jl. 

27. A dispersion according to daim 26 in 85 
whidi the lipid has a lipophilic/hydroiMic 
balance such diat the coixmound swells in the 
aqueous phase thereby forming a lamellar 
phase. 

28. A dispersion according to claim 26 or 90 
27 in which the lipid is as defined in daim 

11, 14 or 15. 

29. A dispersion according to any one of 
daims 26 to 28 in which die lipid is present 

in conjunction with a substance as defined in 95 
daim 16 or 17. 

30. A dispersion of spherules consisting 
essentially of ordered molecular layers enclos- 
ing an aqueous phase, said Is^ers consisting 

<^ at least one liquid lipid of the formula 100 
X — y, wherein X denotes an ionic hydro- 
philic group and Y denotes a lipophilic group 
the lipid being dispersible in water and the 
spherules having a diameter of from 1,000 
A to 50,000 A, 105- 

31. A dispersion according to daim 30 in 
which the encapsulated aqueous phase is an 
aqueous sdution of an active substance having 
a cosmetic action. 

32. A dispersion according to daim 30 or 110 
31, in which die ratio of the wdght <rf the 
sepherules relative to the weight of the con- 
tinuous phase <tf die dispersion is from 0.01 

to 03. 

33. A dispersion according to any one of 1 15 
claims 26 to 32, in which the continucKis 
phase is an aqueous phase. 

34. A dispersfon according to -any one <rf 
claims 26 to 33, in which the continuous 
phase is isoK)smotic relative to the enc^ysu- 120 
lated aqueous phase. 

35. A dispersion according^|^ a ny-o ne of 
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daims 26 to 34 which has one or more of 
the features of 4e dispersion prepared by the 
process of any one of daims 16 to 22. 

36. A dispersion acxa>rdmg to daii 26 or 
30 substantially as hereinbefore described. 
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